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THE CIERVA AUTOGIRO ,t MARX III ( BRITISH) * 
Armstrong-Siddeley " Genet. Major" Engine.* 

The autogiro illustrated in the photographs of this circular 
is knavm as the type C.19, .Mark Ha (Figs. 2, 3, and 4) and is, 
with minor exceptions, identical with the type that is being 
put into production,, and which will be known as the Mark III 
(Fig. 1)- 

In the performance test conducted at the old Avro airport 
near Southampton- it was demonstrated that the aircraft could be 
banked steeply like an ordinary* airplane, and could glide either 
in a' fairly flat glide, or in a very steep one. The "zooms" were 
quite; impressive, and the climbing angle was very good (Fig. 5). 
However, its rate of climb was not as good as that of an air- 
plane. • 

t ■ When some, fifty or sixty yards from the hangar, the pilot 
pulled the sfrick back, the aircraft tilted backward and settled 
down into . a. very steep path,, touching the ground and coming to a 
standstill after something like two revolutions of the landing 
wheels. . By gently applying the brake with which the latest type 
is provided* the rotor .was . soon stopped, and the flight was end- 
ed. The pilot had taken off with the rotor doing 85 r.p.m. 

*From Flight, May 9, 1930. 
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Constructional- -Features 

In the notes which follow., the ..production type, C.19, Mark 
III, may be assumed- -to be"' refer/red :: toy>^^ 

stated. The fU8©lbig&- normal . 
welded construction. The forward end terminates in an engine 
plate 'for the'- "Genet / Major 1 ^^l05:hp'^bnglni3':5:- while at' the rear.' is 
carried 'the- biplane- tail- (Fig* ' : 'This : consists.' of two vertical;' 
fins of -welded steer; tube- ■ two-i' icudder^. :of duralumin, .-and: two tail- 
planes , -also ' -of ' duralumin c on struct ion/ ■ ■ -t o which:-..'are : hinged-' /the" ;//.. 
duralumin, elevator flops (Fig. 7). The control of the tail .' sur.U- ; 
y .f,aces' is : accompli shed- as ; shown : in Figure • 8.' • ■ 

The rotor' blades'- are' of mixed- :bondteuctlon'."in .that -.the sin-'., 
gle - spars -of - the< ! rdtor blades- -ar-e- circular section steel tubes, * . 
1-3/4 inches in diaineterr^Vd'- 20 -SvW*G.', of high- tensile,' •(■T.5) steel 
and the rotor blade ribs- are of wood in th'e Mark I la (experimen- 
tal) aircraft; but - it is : likely that /In the production- type, they 
will be of duralumin. The covering of the blades is fabric but. the 
leading edge is covered with- plywood/, up' to-' the spar- (Fig. 9). 
The ribs are' very' closely spaced (-3 in.) and all rib's are provided 
with metal flanges • sweated to the tubular: spar* In addition every 
third rib is. bolted to : the "spar (Fig, 10).- Owing to the close 
spacing ' of the' -ribs/ the- 16-ad tQ' be 'carried- by each rib is .very. /. 
small, 'and the factor- of safety-'providied. by the 'bolting, of /ev.ery..' 
third rib is in the neighborhood -of 20. " ■ /. 

In the experimental .aircraft (Mark Ila), the rotor spars 

are attached to the hinges of the rotor 'head by flanged couplings'. 
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These rare, incorporated, in .order to permit the-.-blades to be set.: • 
at various angles of v incidence.- sp .as. to • .determine • t;he best angle.-.; 
When that angle .has been. ascertained. : i : n the Mark.. XI a aircraft, 
the rotors for the Mark III will. have -their : spars joined direct 
to the hinged joints on the rot, or head.. • ... 

It may be... recollected that in his lecture to the Royal Aero- 
nautical .Society , recently , Senor de la Cierva referred to the 
addition of .another.- hinge, perpendicular to the first, allowing • 
the bLades to : "overtake 11 each other, and that the freedom thus 
given w a s -"the -maximum which the .blades could have without becom- 
ing unstable, ■ -This hinging of the blades is shown, in Figure -11. 
It will be seen -that the new rotor head consists of a hollow 
.steel cone, to the top of which the .check . cables are attached, 
and of the rotor- head proper, which is a forging,, running on 
ball bearings, carrying the four lugs to which .the- spars of the 
rotor blades are hinged. Each-spar has - a : double hinge of which 
the inner is horizontal and permits the blade, to rise -under the 
action of the lift, while the outer hinge pin is vertical and 
permits the blade to swing slightly fore and aft in the plane of 
the blades. . The moving parts of. the rotor, head' are lubricated 
by oil from the cpnical top, which forms the, oil tank, and in 
the side of which is the oil filler, cap. ■ 

Those who had an opportunity to examine closely the first ; 
autogiro built in England may remember that cables., joining one 
blade to the blades on each side of it , : were fitted, and that 
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small lead bobbins were placed- in- .the. centers of these cables, 

centrifugal' force swinging the .bobbins, outward and thereby put- 

• ■■'*.■ 

ting -a certain amount of- tension on the cables. In the latest ■• 
version -the lead bobbins" .have been replaced by crank-armed .damp- 
ers mounted on the wing spar.s. ( Fig. 10). These . dampers work 
somewhat on the principle of the shock absorbers used on motor 
car,s, and the' friction between their, steel. plates and cork discs 
can be adjusted to give what e.ver . stiffness is required. The 
crank arms ' of the dampers are so. designed as to have a certain 
degree of free movement: in a vertical plane, thus enabling them 
to' adjust themselves to the .rising and falling of .the blades. 

Owing : to : its ability to land very nearly vertically, the 
autogiro calls' for a rather exceptional landing gear, with a trav- 
el long enough to absorb the. shock. The telescopic, legs are at- 
tached to the lower- spar of the. fixed wing, and two struts above 
the wing brace ' the' latter to the. fuselage ( Figs. 1 & 13). ; The 
landing gear has a very wide track, and the wheels are fitted with 
Bendix brakes, so that the aircraft can be brought to a stand- 
still with almost no run .at all* 1 

Hitherto one of the- arguments .against the autogiro has been 
that, owing -to the fact that the. rotor continues to run and to 
give lift after the aircraft has come to ,a :: standstill, there is 
I risk of turning over- oh' the ground, , In fact, this has happened 

on more- than one occasion... A brake' has now,., however , been fitted 
by means of which the- rot oX: can be stopped in .a. very short time. 
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and thus the risk of turning over should he .materially decreased. 

The Mark III autogiro • has . a t are ..weight of 930 pounds and the 
of A. covers a gross weight ..o;f 1400 pounds. The gasoline ca- 
pacity is 18 gallons and the oil, 2^ gallons. Cruising at a 
speed of 75 m;p-.h*, .the consumption is approximately 6 gallons 
per hour, so that, the still air .-range is approximately 285 miles. 

As regards performance, the top speed of the Mark lia is 
approximately 90 nup.hi, but by "cleaning up" the production, air- 
craft it is estimated that this figure will be increased to at : 
least 95 m.p.h. The aircraft is able to maintain horizontal 
flight at 25 m.p.h., and the vertical descent reduces the landing 
run. to practically nothing. The take-off can be accomplished in 
about 30 yards, and the climbing angle is 12 degrees. The initial 
rate of climb is 750 feet per minute. With pilot only on board, 
the ceiling is 17,000 feet, and with full load the ceiling is 
still 13,000 feet. 

Characteristics 

Diameter of rotors at rest 35 ft. 0 in. 

Diagonal span of rotors at rest 25 " 0 " 

Span of fixed planes 20 " 6 " 

Chord of fixed " 2 » 9 » 

Length from propeller to fins 18 " 3 11 
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Areas in - square feet : 

Four rotor blades 89.52. 

. Two fixed planes . 42.00 
.■ Ailerons.. ;., • ... . 12.68 

Oblique fins - 7.92 
Vertical. fins • >_ • 26.64 

Rudders •;; . .16.12 

■ Stabilizer .14.98 
Elevator;.;-. • 15.37 
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Figs. 3,3,4, 7,11,13, 
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The autogiro land- 
ing without a run. 
Note that the aircraft is 
heading for the hangar. 
It pulled up a few feet 
from the position in 
which it is shown in the 
photograph, and still 
some 30 yards or so from 
the hangar. 
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'Fig. 4 In full 
U- flight . 

Note the coning 
angle of the 
rotor blades. 



Fig. 13 The star- 
board 
half of the land- 
ing gear • Note 
the Bendix wheel 
brakes. I 



Fig. 11 The rotor head. The * 
flange couplings oft 
the spars will not be 
incorporated in the produc- 
tion type. Below is the 
conical top of the head. 
This serves as an oil tank. 
Note the filler cap on the 
side. On the left, the blank 
for the rotor head. 
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Fig*. 5,6,8, 9,10. 




Fig. 10 Bom construc- 
tional detail a 
of the autogiro: 1, a 
wooden rib and ita 
attachment to tubular 
©par of rotor blade. 3, 
ona of tha dasepere whiob 
check tbe movement of 
tba rotor vane* in a 
horisontal plana. 
Da tail a of tba damper 
ara shown in 3, and tba 
method of Mounting tba 
daapar on tba apar ia 
shown in 4. Da tails of 
tba forkanda of tba 
rotor apar a ara illus- 
tratad in 5. 6, abowa 
tba strut fitting on tba 
fixed wing. 

Fig. 9 Tba fixad wing la 
of wood oonstruc- 
tion. Datalla of wing 
apar, wing rlba and 
dibadral wing tip ara 
abown. 



Fig. 6 

Sketch of fuaalaga constructional datalla 
showing mounting for tha biplane tall. 



Stobi fiz er 
incidence fin* 
ad justm en r 
c on fro/ 



Oog clutch fo, 
loch mg 
e lev of or in 
up position 




rig .8 



' and I 
^both s fob/ liz er t 
7nd elevator in up** 
postt/ on • 



Bow tba 
tall 
surfaces ara 
controlled. Tbe 
lower plana la 
tba stabiliser 
and tba upper 
tba slevator. 
Tba layer on tbe 
left-band aide 
of tba cockpit 
control a tba 
tilting for 
atarting tbe rotor. 



gram 

illustrates 
tba range 
of gliding 
angles claimed for the autogiro, which 
gives a wide ohoioe of landing grounda 
from any particular point. Tbe nearly 
vertical daaoent (indicated on tbe right 
of tbe diagram) ia particularly 
intereating. 



